The integrity of the mitral valve can be impaired by a variety of pathological processes; the clinical picture depends upon the suddenness with which mitral incompetence develops and the adequacy of the circulatory adjustments (Raftery, Oakley, and Goodwin, 1966) . Residual rheumatic heart disease is found in the elderly, although less commonly than in the general population; and of those with mitral valve disease two-thirds have dominant regurgitation (Caird, 1963) . However, mitral incompetence should not be labelled as rheumatic without supporting evidence, as a proportion of cases result from other causes. Myxomatous (mucoid) degeneration of the mitral valve is one such condition, in which there is disruption of the normal collagenous architecture of the valve and its replacement by gelatinous material which stains metachromatically. This results in thickened, nodular, voluminous cusps which may prolapse into the left atrium during ventricular systole (Bittar and Sosa, 1968) .
The clinical importance of this change in the elderly became apparent following the description of two such patients in 1958 by Fernex and Fernex. Pomerance (1969) reported this change in 1% of adult necropsies, with an average age incidence of 73-6 years, but thought it to be of little clinical significance.
The purpose of this paper is to describe four elderly patients who had severe and fatal mitral incompetence shown to be due to gross myxomatous change in their mitral valves.
CASE REPORTS CASE 1 A 76-year-old woman was admitted to hospital with orthopnoea and interscapular pain of five days' duration.
She was dyspnoeic, sweating, and cyanosed; the heart was irregular, with a ventricular rate of 104/min; the blood pressure was 140/70 mmHg. The jugular venous pressure was raised 2 cm. Auscultation revealed a protodiastolic gallop, and a harsh apical pansystolic murmur accompanied by a thrill. Rales were heard throughout both lung fields. The electrocardiogram showed sinus rhythm with supraventricular ectopic beats and left anterior heart block ( Fig. 1) . The chest radiograph showed a slight increase in the transverse diameter of the heart, without undue prominence of the left atrium in the straight film. Despite treatment with intravenous and oral frusemide, together with digitalis, she died four days after admission.
At necropsy the heart weighed 340 g. There was slight dilatation of the left atrium and early left ventricular hypertrophy. The papillary muscles of the left ventricle were normal and there was no suspicion of infarction or scarring of the left ventricular myocardium. The coronary arteries showed mild atheroma but there was no occlusion. The mitral valve cusps were thickened, nodular, and opalescent. The anterior cusp was voluminous and was ballooned into the left atrium (Fig. 2) accompanied by a thrill, and a protodiastolic gallop. Rales were heard throughout both lung fields. The electrocardiogram showed sinus rhythm, clockwise rotation, left axis deviation, and left ventricular hypertrophy. ST segment depression was present in the standard limb leads and V5. The chest radiograph showed a moderate increase in heart size without prominence of the left atrium in the straight film. She was treated with digoxin and frusemide but died on the third day after admission.
At necropsy the heart weighed 460 g and showed dilatation of the left atrium and biventricular hypertrophy. There was no macroscopic evidence of myocardial infarction or of myocardial fibrosis. The mitral valve cusps were nodular, thickened, and opalescent. The posterior cusp was prolapsed into the left atrium. Rupture of one group of its chordae had occurred adjacent to their insertion on the papillary muscle (Fig. 3) The electrocardiogram showed atrial fibrillation, clockwise rotation, and left axis deviation. The T waves were inverted in leads I, II, and V5 to V7.
The cardiac failure did not respond to intensive treatment with digoxin and frusemide, and death occurred on the eleventh day.
At necropsy the heart was enlarged (600 g) and generally dilated and showed biventricular hypertrophy. The myocardium showed no evidence of fibrosis or infarction. The coronary arteries were atheromatous but there was no coronary artery occlusion.
The mitral valve cusps were thickened, nodular, and opalescent but were not ballooned, and their chordae were intact (Fig. 4) Despite treatment with digoxin and frusemide he died on the third day after admission.
At necropsy the heart was considerably enlarged (860 g). The left atrial appendage contained antemortem thrombus. The left atrium was dilated and there was biventricular hypertrophy. The myocardium, although hypertrophied, was otherwise normal. The coronary arteries were moderately atheromatous but there was no occlusion. The mitral valve cusps were thickened, nodular, and opalescent. The posterior cusp was prolapsed into the left atrium, and a number of its chordae were ruptured. In addition, there was an anomalous insertion of the chordae on to the inferior surfaces of the cusps. Histology of the valve apparatus showed myxomatous change.
The lungs showed multiple areas of infarction.
DISCUSSION
In none of the above patients was there a past history of rheumatic fever nor was there any postmortem evidence of chronic rheumatic heart disease, bacterial endocarditis or significant coronary artery or myocardial disease. There was no family history of cardiac disease, and none of the patients was known to have had cardiac trouble in adult life before the terminal illness. None of them showed the obvious features of Marfan's syndrome. Focal mitral myxomatous change in the elderly has been recognized for many years (Dewitzky, 768 group.bmj.com on June 21, 2017 -Published by http://thorax.bmj.com/ Downloaded from Symptomatic mitral myxomatous transformation in the elderly 1910; Felsenreich and von Weisner, 1915; Bohmig and Kruckeberg, 1934) . This localized form is not uncommon and is thought to increase in incidence with advancing years. It is more common in the posterior than the anterior cusp and is mainly confined to the distal half of the valve fibrosa (Pomerance, 1967) . Focal myxomatous change per se appears to have no haemodynamic significance.
The earliest reports of gross and symptomatic mitral myxomatous change have shown an association with the Marfan syndrome, often with involvement of the tricuspid and pulmonary valves (Weill, 1932; Tobin, Bay, and Humphreys, 1947; Tung and Liebow, 1952; McKusick, 1955; Sinclair, Kitchin, and Turner, 1960; Berenson and Geer, 1963; Shankar et al., 1967) . Read, Thal, and Wendt (1965) designated nine cases of valvular myxomatous change as the 'floppy valve syndrome'. His patients had an age range of 15 to 49 years. Many had features or a family history of Marfan's syndrome, of which he considered this condition to be a forme fruste. Pomerance (1965) described the necropsy findings in patients over the age of 75, and compared those who had heart failure before death with those who had clinically normal hearts. Six per cent of those in failure had mitral myxomatous (mucoid) change compared with 3% in the control group. However, all those in heart failure had multiple pathological lesions which could have been significant.
There is little doubt that in many patients myxomatous mitral valve changes do not produce either clinical abnormality or disturbance of cardiac function. However, our patients illustrate that at the other end of the spectrum this lesion can produce severe mitral incompetence which may be rapidly fatal.
The mechanism of mitral incompetence in our patients was ruptured chordae (two), prolapse of a deformed cusp (one), and dilatation of the mitral annulus (one). Others have found associated loss of valve substance, shortening of the chordae, nodularity of the cusps, and bacterial endocarditis.
The pathogenesis of mitral myxomatous change is uncertain; some authors regard it as an ageing phenomenon (Fernex and Femex, 1958) , whereas Pomerance (1969) considered it to be a nonspecific change resulting from a variety of possible aetiological factors.
It therefore seems that patients who have this change may be divided into two groups: (1) a younger group who have Marfan's syndrome or its forme fruste, and (2) a group of morphologically normal but older persons. Clearly, in the first group, this change cannot represent an ageing phenomenon but is presumed to be related to a developmental anomaly of the mesoderm.
The mitral valve is the commonest site at which myxomatous change occurs in both groups of patients. It is also the valve which is subject to the most haemodynamic stress.
One factor in the pathogenesis of myxomatous change may be the response of ageing valvular connective tissue to mechanical stress, and its premature appearance in patients who have Mar- fan's syndrome may reflect an increased susceptibility due to an inherent defect of connective tissue.
There were no clinical features in our patients that enable this change to be distinguished during life from other causes of mitral incompetence, nor did we find specific electrocardiographic changes such as those described in relation to the mitral valve abnormalities of Marfan's syndrome (Bowers, 1969) . However, this condition should be considered in the differential diagnosis of mitral incompetence in the elderly, especially if this is thought to be of recent onset and of severe degree.
